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Popliteal artery injury is an infrequent but devastating diagnosis after trauma to the adolescent knee during contact sports. Delay in presentation and restoration of 
blood supply are common8,11,24,32 and increase the likelihood 
of subsequent permanent disability or amputation.4,5,25 Even 
low- or moderate-energy trauma may result in popliteal artery 
injuries4,22 that threaten the limb; however, more serious 
consequences are possible.
Case RepoRt
A healthy 13-year-old male athlete (body mass index, 21.8 kg/m2) 
fell at full speed after contact with an opposing soccer player. He 
struck the ground with his right proximal tibia with the right knee 
hyperflexed as the foot plantar-flexed beneath his buttock. He was 
slow to rise and limped off the field with pain and difficulty when 
bearing weight on the extremity. The following day, he extended 
his knee and felt a sudden crack, continuing to favor his left leg. 
He vomited and had decreased appetite but did not seek medical 
care. On postinjury day 2, his right lower extremity was swollen 
with increasing pain, and he developed shortness of breath. 
On postinjury day 3, he experienced increased dyspnea, heavy 
palpitations, and slurred speech. His lower trunk showed mottled 
skin and purple striae. At this point, the patient was evaluated 
at an urgent care center and promptly referred to a regional 
emergency department (ED).
Upon arrival in the ED, he was afebrile but tachycardic and 
in mild respiratory distress. Right knee range of motion was 
diminished without knee effusion; there was significant calf 
tenderness and pedal edema. Radiographs of the knee and leg 
did not reveal fracture or dislocation (Figure 1). Ankle-brachial 
indices were not obtained. An ultrasound examination of the 
right lower extremity demonstrated deep venous thrombosis 
(DVT) of the popliteal vein extending cephalad to the common 
femoral vein. A computed tomography (CT) angiogram of the 
chest and abdomen demonstrated multiple lower lobe cavitary 
lesions, along with a 30% to 40% right pneumothorax (Figure 2), 
consistent with pulmonary emboli (PE)20,36 and an infectious 
process. A chest tube was placed. Abdominal CT demonstrated 
mucosal edema in the esophagus, stomach, and small bowel. 
The white blood cell count was 1.0 × 103/µL (3.28-9.29 nL), 
platelets 45 × 103/µL (143-398 nL), lactate 29 mg/dL (6-20 nL), 
total bilirubin 1.7 mg/dL (0.2-1.1 nL), and D-dimer was >10,000 
ng/mL FEU (<500 nL), consistent with sepsis and disseminated 
intravascular coagulopathy. Clinically, he was confused, 
combative, vomiting, and in persistent respiratory distress. He 
was transfused with packed red blood cells and fresh frozen 
plasma, sedated, intubated, and subsequently transferred to a 
tertiary care center.
In the pediatric intensive care unit, the patient’s temperature 
was 39.7ºC. He was tachycardic and hypotensive with delayed 
capillary refill throughout all extremities. Both lower extremities 
were edematous with absent pulses. Creatine kinase was  
7787 IU/L (31-335 nL). Blood cultures grew methicillin-sensitive  
S. aureus. Antibiotics, fluids, packed red blood cells, fresh 
frozen plasma, inotropic medications, and intravenous steroids 
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were administered. A follow-up CT angiogram confirmed left 
upper lobe PE, bilateral pulmonary hemorrhages, and multiple 
cavitary lesions. Extracorporeal membrane oxygenation was 
initiated. A right lower extremity arteriogram was consistent 
with spasm of the profunda femoris, the superficial femoral, 
and the common femoral arteries. The popliteal artery below 
the knee was not visualized, and there was no reconstitution 
of anterior tibial, posterior tibial, or peroneal arterial flow, even 
on delayed imaging (Figure 3). Following the arteriogram, a 
right leg fasciotomy was performed, but no viable muscle was 
found. Through-knee amputation was deferred because of 
persistent hemodynamic instability, and the ischemic, infected 
limb segment was wrapped in dry ice. The patient was 
monitored on full cardiopulmonary support and intravenous 
antibiotics over the next 5 days. On postinjury day 8, the 
family withdrew supportive care, and the patient expired from 
multisystem organ failure.
DisCussion
Significant pediatric knee injuries are relatively rare, with an 
incidence an order of magnitude less than those in the adult 
population.17,27 From a series of 23,842 accidents sustained by 
children and adolescents, only 0.5% involved the knee.17 Soft 
tissue injuries, fractures, and dislocations can present with or 
without findings on plain radiography. Several mechanisms are 
possible, including overt knee dislocations29 and proximal tibial 
physeal injuries.6
Despite negative radiographs, the most likely mechanism 
of popliteal artery injury is transient proximal tibial physeal 
disruption.14 This mechanism is supported by a history of 
loading a hyperflexed knee, posteriorly displacing the tibia 
at the epiphysis, and an audible reduction with extension. 
Figure 2. Representative axial cut from a computed 
tomography angiogram of the chest 3 days after knee 
injury demonstrating the right pneumothorax with scattered 
cavitary lesions, filling defects, and focal hemorrhages.
Figure 1. Antero-posterior (AP) and lateral radiographs of the affected right knee 3 days after closed injury. The AP view shows a 
congruent joint line, no interruptions of the subchondral or metaphyseal bone, regular physeal morphology, and normal tibiofemoral 
alignment. The lateral projection is slightly caudad without disruption of the tibial apophysis, the physeal line, or the posterior cortex 
through the physis. No significant effusion was present.
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Because the proximal tibial physis is extra-articular, there was 
no palpable knee effusion or hemarthrosis.
Proximal tibia physeal fractures are relatively rare.15,30,37 From 
a single institution series of 2,650 long bone fractures, there 
were 16 (0.6%) proximal tibial physeal injuries, primarily in 
male adolescents.19 The low incidence of this injury is related 
to the distal insertion of the collateral and capsular ligaments, 
shielding epiphyseal bone from shear and translational forces.1 
Additional protection is afforded by an extended metaphyseal 
insertion of the semimembranosus and a curvilinear physeal 
plane.10 Disruption is most likely to occur during sporting 
activities,34 classically by a hyperextension mechanism. 
However, similar to the present case, Hartley and Ricketts 
reported a football injury from a posterior force to the tibia 
where the knee locked in flexion and then autoreduced with 
forced extension.14
Following physeal disruption, the distal tibial fragment can 
translate posterolaterally to compress the popliteal artery.1 The 
popliteal artery is tethered at several levels: the Hunter canal, 
the collaterals and branching geniculate arteries adherent to 
the posterior capsule, and the distal “trifurcation,” where the 
anterior tibial artery dives through the interosseous membrane 
and bifurcates into multiple compartments.15 In either 
hyperextension or hyperflexion, physeal displacement places 
tension and shear over this arterial segment, which can result 
in intimal tears or more severe vessel damage.2
Two small series over the past 50 years have documented 
vascular trauma after proximal tibial physeal fracture at 7.1% 
to 7.7%,2,34 although it may be much higher.1 The diagnosis 
of any popliteal artery injury is often delayed; presentation 
after low-energy events may be benign.4,22 Delayed vascular 
injuries after long bone fractures include false aneurysm, 
thrombosis, and arteriovenous fistula.31,35 Two recent reports 
describe posttraumatic popliteal arteriovenous fistula formation 
more than 10 weeks after closed treatment of simple proximal 
tibia fracture.7,39 Although often coincident and highly 
morbid, venous injury and DVT occur in association with 
arterial occlusion.9 Once arterial injury occurs, subsequent 
arterial rupture and thromboembolic events threaten the 
limb.22 According to data from a 2002 to 2006 multicenter 
United States trauma registry, isolated blunt trauma to the 
popliteal artery in adult and pediatric patients still carries a 
10% amputation rate.16 Surprisingly, blunt trauma to the knee 
may have a 10-fold greater amputation risk than penetrating 
trauma,8 perhaps due to a less dramatic presentation and 
resultant lower index of suspicion.
In children, there may be further misleading cues. Arterial 
injury and occlusion may not eliminate a dorsalis pedis 
pulse.12 Even with successful closed reduction of a proximal 
tibial physeal fracture, vascular occlusion may persist.2 When 
symptoms of ischemia are present, considerable debate exists 
as to the utility of early arteriography versus intervention 
without arteriography.11,23,25,38 In lieu of a formal angiogram, 
duplex ultrasonography has comparable sensitivity and 
specificity for extremity trauma.3 Noninvasive ankle-brachial 
indices may also be considered.13,33
Following a diagnosis of popliteal artery thrombosis, early 
revascularization is recommended due to generally insufficient 
collateral flow and elevated risk to the limb.24 Excellent success 
rates have been reported in children after early vascular 
intervention.32 There is an isolated report of successful 
thrombectomy 3 days after proximal tibial disruption and 
Figure 3. Sequential antero-posterior fluoroscopic images of the right lower extremity at the level of the knee joint 4 days after 
injury. There is an acute cutoff of the popliteal artery at the level of the knee joint with small faint and slow-filling collaterals. There 
is no reconstitution of the popliteal or any of the named tibial vessels.
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popliteal thrombosis in a 13-year-old male patient.21 However, 
in general, there is a precipitous decline in lower extremity 
limb preservation when treatment occurs more than 24 hours 
after vascular occlusion.8,16,18,24,26,28,32
ConClusion
This case illustrates the mortal risks of amputation and 
systemic inflammatory illness after popliteal artery trauma in 
the pediatric population. Emergent medical evaluation, a high 
index of suspicion, and a careful vascular examination are 
imperative after every closed knee injury in the young athlete.
RefeRenCes
 1. Aitken AP, Ingersoll RE. Fractures of the proximal tibial epiphyseal cartilage. 
J Bone Joint Surg Am. 1956;38-A:787-796.
 2. Burkhart SS, Peterson HA. Fractures of the proximal tibial epiphysis. J Bone 
Joint Surg Am. 1979;61:996-1002.
 3. Bynoe RP, Miles WS, Bell RM, et al. Noninvasive diagnosis of vascular 
trauma by duplex ultrasonography. J Vasc Surg. 1991;14:346-352.
 4. Chan YC, Ting AC, Qing KX, Cheng SW. Delayed presentation of popliteal 
pseudo-aneurysm following soccer football injury. Ann Vasc Surg. 
2010;24:553.e13-553.e16.
 5. Corneille MG, Gallup TM, Villa C, et al. Pediatric vascular injuries: acute 
management and early outcomes. J Trauma. 2011;70:823-828.
 6. Curry GJ, Bishop DL. Diastasis of the superior tibia complicated  
by gangrene: study of a case. J Bone Joint Surg Am. 1937;19:1093- 
1098.
 7. Delaney RA, Burns A, Emans JB. Arteriovenous fistula formation 
after a closed proximal tibial fracture in a child. J Bone Joint Surg Br. 
2011;93:1424-1426.
 8. Fainzilber G, Roy-Shapira A, Wall MJ Jr, Mattox KL. Predictors of amputation 
for popliteal artery injuries. Am J Surg. 1995;170:568-570.
 9. Friedman RJ, Jupiter JB. Vascular injuries and closed extremity fractures in 
children. Clin Orthop Relat Res. 1984;(188):112-119.
10. Gill JG, Chakrabarti HP, Becker SJ. Fractures of the proximal tibial epiphysis. 
Injury. 1983;14:324-331.
11. Gupta R, Quinn P, Rao S, Sleunarine K. Popliteal artery trauma. A critical 
appraisal of an uncommon injury. Injury. 2001;32:357-361.
12. Harb Z, Harb A, Kammoona I, Huber C. Normal pedal pulses in a popliteal 
artery thrombosis after a trampoline-associated knee dislocation: a case 
report. Emerg Med J. 2011;28:330-331.
13. Harner CD, Waltrip RL, Bennett CH, Francis AK, Cole B, Irrgang JJ. Surgical 
management of knee dislocations. J Bone Joint Surg Am. 2004;86-A: 
262-273.
14. Hartley JE, Ricketts DM. An unusual proximal tibial epiphyseal injury. 
Injury. 1993;24:568-569.
15. Herring JA. Lower extremity injuries: proximal tibial physeal fractures. 
In: Herring JA, ed. Tachdjian’s Pediatric Orthopaedics, vol 3. 4th ed. 
Philadelphia, PA: Saunders Elsevier; 2008:2653-2711.
16. Kauvar DS, Sarfati MR, Kraiss LW. National trauma databank analysis of 
mortality and limb loss in isolated lower extremity vascular trauma. J Vasc 
Surg. 2011;53:1598-1603.
17. Kraus T, Svehlík M, Singer G, Schalamon J, Zwick E, Linhart W. The 
epidemiology of knee injuries in children and adolescents. Arch Orthop 
Trauma Surg. 2012;132:773-779.
18. Lazarides MK, Arvanitis DP, Kopadis GC, Tsoupanos SS, Dayantas JN. 
Popliteal artery and trifurcation injuries: is it possible to predict the outcome? 
Eur J Vasc Surg. 1994;8:226-230.
19. Mann DC, Rajmaira S. Distribution of physeal and nonphyseal fractures 
in 2,650 long-bone fractures in children aged 0-16 years. J Pediatr Orthop. 
1990;10:713-716.
20. Mathieson P, Reckless I, Ferrett C. Secondary spontaneous pneumothorax: a 
rare complication of pulmonary embolism. BMJ Case Rep. 2012;2012.
21. McGuigan JA, O’Reilly MJ, Nixon JR. Popliteal arterial thrombosis resulting 
from disruption of the upper tibial epiphysis. Injury. 1984;16:49-50.
22. Megalopoulos A, Siminas S, Trelopoulos G. Traumatic pseudoaneurysm 
of the popliteal artery after blunt trauma: case report and a review of the 
literature. Vasc Endovascular Surg. 2007;40:499-504.
23. Miranda FE, Dennis JW, Veldenz HC, Dovgan PS, Frykberg ER. Confirmation 
of the safety and accuracy of physical examination in the evaluation of knee 
dislocation for injury of the popliteal artery: a prospective study. J Trauma. 
2002;52:247-251.
24. Moini M, Takyar MA, Rasouli MR. Revascularisation later than 24h after 
popliteal artery trauma: is it worthwhile? Injury. 2007;38:1098-1101.
25. Mommsen P, Zeckey C, Hildebrand F, et al. Traumatic extremity arterial 
injury in children: epidemiology, diagnostics, treatment and prognostic value 
of Mangled Extremity Severity Score. J Orthop Surg Res. 2010;5:25.
26. Mullenix PS, Steele SR, Andersen CA, Starnes BW, Salim A, Martin MJ. 
Limb salvage and outcomes among patients with traumatic popliteal 
vascular injury: an analysis of the National Trauma Data Bank. J Vasc Surg. 
2006;44:94-100.
27. Nielsen AB, Yde J. Epidemiology of acute knee injuries: a prospective 
hospital investigation. J Trauma. 1991;31:1644-1648.
28. Patterson BM, Agel J, Swiontkowski MF, MacKenzie EJ, Bosse MJ. Knee 
dislocations with vascular injury: outcomes in the Lower Extremity 
Assessment Project (LEAP) study. J Trauma. 2007;63:855-858.
29. Pedersen PH, Høgh AL. Trampoline accident with anterior knee 
dislocation caused popliteal artery disruption [in Danish]. Ugeskr Laeg. 
2011;173:2651-2653.
30. Peterson CA, Peterson HA. Analysis of the incidence of injuries to the 
epiphyseal growth plate. J Trauma. 1972;12:275-281.
31. Pradhan DJ, Juanteguy JM, Wilder RJ, Michelson E. Arterial injuries of the 
extremities associated with fractures. Arch Surg. 1972;105:582-585.
32. Reed MK, Lowry PA, Myers SI. Successful repair of pediatric popliteal artery 
trauma. Am J Surg. 1990;160:287-290.
33. Seroyer ST, Musahl V, Harner CD. Management of the acute knee 
dislocation: the Pittsburgh experience. Injury. 2008;39:710-718.
34. Shelton WR, Canale ST. Fractures of the tibia through the proximal tibial 
epiphyseal cartilage. J Bone Joint Surg Am. 1979;61:167-173.
35. Sher MH. Principles in the management of arterial injuries associated with 
fracture/dislocations. Ann Surg. 1975;182:630-634.
36. Sheu CC, Hwang JJ, Tsai JR, Wang TH, Chong IW, Huang MS. Spontaneous 
pneumothorax as a complication of septic pulmonary embolism in an 
intravenous drug user: a case report. Kaohsiung J Med Sci. 2006;22(2): 
89-93.
37. Skaggs DL. Extra-articular injuries of the knee. In: Beatty JH, Kasser JR, eds. 
Rockwood and Wilkins’ Fractures in Children, vol 1. 6th ed. Philadelphia, 
PA: Lippincott Williams & Wilkins; 2006:937-984.
38. Stannard JP, Sheils TM, Lopez-Ben RR, McGwin G Jr, Robinson JT, Volgas 
DA. Vascular injuries in knee dislocations: the role of physical examination 
in determining the need for arteriography. J Bone Joint Surg Am. 
2004;86-A:910-915.
39. Yu PT, Rice-Townsend S, Naheedy J, Almodavar H, Mooney DP. Delayed 
presentation of traumatic infrapopliteal arteriovenous fistula and 
pseudoaneursym in a 10-year-old boy managed by coil embolization.  
J Pediatr Surg. 2012;47:e7-e10.
For reprints and permission queries, please visit SAGE’s Web site at http://www.sagepub.com/journalsPermissions.nav.
